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MOBILE COMPUTER WITH MODULAR /
COMPANION SCAN ENGINE UNIT

BACKGROUND

Mobile computers are often used for assisting workers
with scanning machine-readable 1ndicia (e.g., barcodes, QR
codes, etc.) i performing a variety of tasks. Such tasks often
involve reading machine-readable 1ndicia for taking inven-
tory 1n warechouses and retail stores, reading identifiers of
products (e.g., performing rental vehicle checkout at air-
ports, checking out customers in retail environments), and
other routine tasks in which the workers are to use the
mobile computers to perform the scanning of the machine-
readable indicia. In some environments, using a mobile
computer 1n performing scanmng can be inconvenient or
even dangerous, such as when workers are on ladders to
perform scannming. In some uses ol mobile computers to
perform scanning of machine-readable indicia, bulkiness of
mobile computers can make 1t difficult or impractical in
performing a variety of diflerent types of scanning, such as
in the case of vehicle-mounted terminals (VMTs) that use
rugged, industrial tablets as the mobile computers.

To improve the ergonomics for workers, a variety of
mobile computers have been developed that are handheld
and configured to be 1n the form of a gun. The handheld
mobile computers are smaller and lighter than conventional
laptop or ruggedized computers. However, despite the
mobile computers being more ergonomic than previous
models of mobile computers, even these current versions
mobile computers are still too bulky as both arm and hand
fatigue result for workers who use the mobile computers.
Moreover, even these more ergonomic handheld mobile
computers are inconvement when working in tight spaces,
such as within shelves in warehouses or in fast-pace distri-
bution centers.

The mobile computers typically have scan engines fixedly
attached to the mobile computers. These scan engines are
typically screwed imto the mobile computers and limited to
operating only when fixedly attached to the originally mated
mobile computers. As such, the limitations of existing
mobile computers used for scanning machine-readable 1ndi-
cia present challenges for workers 1 terms of ergonomics
and etliciency 1n their tasks. Accordingly, new mobile com-
puter systems and processes for supporting workers in
scanning machine-readable indicia are needed.

BRIEF SUMMARY

To overcome the problems of conventional mobile com-
puters used i performing reading ol machine-readable
indicia, a mobile computer system may include a mobile
computer and a releasable scan engine module that 1is
configured to operate autonomously relative to the mobile
computer. In being autonomous, the releasable scan engine
module may be configured with a hardware and software
configuration that enables the module to scan, decode, and
store and/or remotely communicate the decoded machine
readable-indicia with the mobile computer. To simplify
operations for the operator, the mobile computer and releas-
able scan engine module may be preconfigured to operate
with one another (1.e., the devices are pre-paired) such that
no 1nitial synching or pairing 1s needed to be performed by
a user. In being releasable, the releasable scan engine
module may include a housing that 1s releasably engageable
with a housing of the mobile computer 1n a manner that does
not need a tool (e.g., screwdriver) to separate the releasable

10

15

20

25

30

35

40

45

50

55

60

65

2

scan engine module from the mobile computer. In another
embodiment, a holder that (1) physically and electrically
connects to the mobile computer and (i1) 1s configured for
the releasable scan engine module to be releasably engage-
able with the holder. In both configurations, the scan engine
module 1s 1n electrical communication with the mobile
computer.

The releasable scan engine module may include a
rechargeable battery, a scan button or other trigger, an 1image
or other optical sensor, a processor and memory for decod-
ing scanned machine-readable indicia and wired and wire-
less communications electronics to communicate with the
mobile computer. The releasable scan engine module may
further include an illuminator to illuminate machine-read-
able indicia being scanned.

The releasable scan engine module may be configured to
operate 1n a single scan mode or a batch scan mode. If
operating in a batch scan mode, the releasable scan engine
module may be used to scan multiple machine-readable
indicia with or without being in wireless communication
with the mobile computer. When the releasable scan engine
module 1s releasably connected with the mobile computer
either directly or via a holder, the mobile computer may
cause the releasable scan engine module to upload the
batched decoded data being stored by the releasable scan
engine module. If 1n a single scan mode, when the releasable
scan engine module 1s 1n wireless communication with the
mobile computer, the releasable scan engine module may
image a machine-readable indicia, decode the machine-
readable indicia, and wirelessly communicate the decoded
information of the machine-readable indicia to the mobile
computer. In an embodiment, the mode may be automati-
cally set based on whether the scan engine module 1s 1n
active wireless communication with the mobile computer. A
common software platform may be utilized on different
mobile computer hardware platforms to enable the releas-
able scan engine module to be automatically identified,
authenticated, and linked with different mobile computers.

A mobile computer system may include a mobile com-
puter including a first housing, a first electrical connector
disposed on the first housing, a first processor 1n electrical
communication with the first electrical connector, and a first
non-transitory memory 1n electrical communication with the
first processor and configured to store data. The mobile
computer may further include a first antenna. First mput/
output (I/0O) electronics of the mobile computer may 1n
clectrical commumication with the first processor and the
first antenna, and be configured to communicate over
respective communications channels via the first electrical
connector and the first antenna. The mobile computer system
may further include a releasable scan engine module 1includ-
ing a second housing, a second electrical connector adapted
to form an electrical connection with the first electrical
connector when the removable scan engine module 1s 1 an
engaged state with the mobile computer, and a second
processor 1n electrical communication with the second elec-
trical connector. A second non-transitory memory of the
removable scan engine module may be in electrical com-
munication with the second processor and be configured to
store data. The releasable scan engine module may further
include a second antenna. Second I/O electronics of the
releasable scan engine module may be 1 commumnication
with the second processor, and be configured to communi-
cate data over respective communications channels via the
second electrical connector and the second antenna. An
optical sensor of the releasable scan engine module may be
configured to capture image signals representative of the
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machine-readable indicia. The second processor may be
configured to decode the captured image signals and to
produce decoded data represented by the machine-readable
indicia.

One embodiment of a method of scanning a machine-
readable indicia may include, in response to determining
that the scan engine module 1s 1 an engaged state and
clectrically connected to a computer, communicating the
decoded data to the computer via a wired communications
channel. Otherwise, in response to determining that the scan
engine module 1s 1 a released state and wirelessly con-
nected to the computer, communicate the decoded data to the
computer via a wireless communications channel.

One embodiment of a mobile computer system may
include a mobile computer, and a releasable scan engine
module configured to operate autonomously from the mobile
computer in scanning and decoding machine-readable indi-
cia. The mobile computer may be configured to automati-
cally 1dentily the releasable scan engine module via a wired
communications channel and a wireless communications
channel.

BRIEF DESCRIPTION OF THE DRAWINGS

[lustrative embodiments of the present invention are
described i detail below with reference to the attached
drawing figures, which are incorporated by reference herein
and wherein:

FIGS. 1A and 1B are 1llustrations of 1llustrative environ-
ments 1n which objects with machine-readable indicia
attached thereto are being scanned by a mobile computer
with a releasable scan engine module;

FI1G. 2 1s an 1llustration of an 1llustrative hand-held mobile
computer with a releasable scan engine module;

FI1G. 3 1s an illustration of an illustrative mobile computer
with a handgrip portion having a releasable scan engine
module disposed thereon;

FIG. 4 1s a block diagram of an illustrative mobile
computing system including a mobile computer with a
releasable scan engine module that may operate autono-
mously when separated from the mobile computer;

FIG. 5 1s a flow diagram of an illustrative process for a
releasable scan engine module to operate 1n conjunction
with a mobile computer;

FIG. 6 1s a tlow diagram of an illustrative process for a
mobile computer and releasable scan engine module to
communicate decoded data derived from machine-readable
indicia;

FIGS. 7TA-7E are illustrations of an illustrative mobile
computing system having a releasable scan engine module
releasably attached thereto via a holder that 1s electrically
and mechanically attached to the mobile computer or
handgrip with an enclosure to retain the mobile computer;

FIGS. 8 A and 8B are illustrations of respective illustrative
mobile computer having a carry case that provides support
to enable a holder of a releasable scan engine module to be
mechanically and electrically releasable engaged therewith;

FI1G. 9 1s an illustration of an illustrative mobile computer
having a case that defines a cavity within which a releasable
scan engine module may be releasably engaged; and

FIG. 10 1s a flow diagram of an illustrative process of a
mobile computer and releasable scan engine module to
communicate with one another in accordance with the

principles provided herein.

DETAILED DESCRIPTION OF THE DRAWINGS

With regard to FIGS. 1A and 1B, illustrations of illustra-
tive environments 100a and 10056 1 which objects with
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4

machine-readable 1ndicia attached thereto are being scanned
by a mobile computer 102 with a releasable scan engine
module 104 are shown. The mobile computer 102 with the
releasable scan engine module 104 being 1n electrical com-
munication and currently positioned 1n an engaged state 1s
shown. An object 106, which may be a parcel, letter, or any
other type of object, 1s shown to have a machine-readable
indicia 108 printed or otherwise attached (e.g., sticker)
thereon. The machine-readable indicia 108 may be a bar-
code, QR code, or any other machine-readable symbol, as
understood 1n the art. In operation, a scan region 110 may be
created by the scan engine module 104, such as by gener-
ating an 1llumination signal that, in whole or 1n part, is
displayed on the object 106 when scanning the machine-
readable indicia 108. The releasable scan engine module 104
may be configured with the ability to capture images using
an 1mage sensor or to scan using a laser scanner. For the
purposes of this disclosure, both imaging and scanning shall
be considered scannming.

In operation, with the scan engine module 104 being
either directly or indirectly physically and electrically con-
nected to the mobile computer 102, control of the scan
engine module 104 may be managed directly from the
mobile computer 102. To imitiate a scanning operation, a
physical button on any of the mobile computer 102, scan
engine module 104, or a virtual button on an electronic
display of the mobile computer 102 may be activated by a
user. A resulting decoded code (1.e., mnformation or data
represented by the machine-readable indicia) from the scan
may be displayed on the electronic display of the mobile
computer 102. Also the scan engine module 104 may have
a display for use in displaying control features and/or data,
such as decoded data represented by a machine-readable
indicia. Other functions that use the decoded code or data
may be performed by the mobile computer 102, as well.

With regard to FIG. 1B, the releasable scan engine
module 104 1s shown to be in a released state 1n which the
module 104 1s released from the mobile computer 102 (1.¢e.,
from the housing or holder attached to the housing) to enable
the user or operator to scan machine-readable indicia of
objects. In this case, the object 114 1s a jacket. However, the
object 114 may be any other type of object, as understood 1n
the art. The object 114 may have a tag 116 on which a
machine-readable indicia 118 1s printed. To scan the
machine-readable indicia 118, the operator may press a
button 120 on the module 104 to cause the module 104 to
initiate a scan of the machine-readable indicia 118, decode
the indicia 118, and store the decoded data, and/or commu-
nicate the decoded data back to the mobile computer 102.

In operation, with the scan engine module 104 being
removed from being directly or indirectly physically and
clectrically connected to mobile computer 102, the scanning
operation may be managed from the scan engine module
104. The scanning operation may be started or triggered by
an operator activating (e.g., pressing) the physical button
120 or any other scan trigger mechanism of the module 104.
In an alternative embodiment, an alternative trigger action,
such as a gesture (e.g., certain preset movement) with the
module 104, may be performed to initiate a scan operation
by the scan engine module 104.

The scan engine module 104 may be configured 1n one of
three optional modes, including (1) a batch mode, (1) a “live”
mode, or (111) a live mode and batch feedback mode. In the
live mode, the mobile computer 102 may be configured to
control the scan engine module 104 as if the mobile com-
puter 102 and scan engine module 104 were 1n electrical
connection with one another. In the batch mode, the mobile
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computer 102 may be configured to control the scan engine
module 104 when the scan engine module 104 1s placed 1n
clectrical connection with the mobile computer 102. Com-
munication of the decoded data between the scan engine
module 104 and the mobile computer 102 may be per-
formed. The resulting decoded data representative of the
scanned codes or machine-readable 1ndicia may be commu-
nicated to the mobile computer 102 individually or 1n a batch
of multiple decoded data or codes depending on the mode 1n
which the scan engine module 104 1s set. It should be
understood that the releasable scan engine module 104 may
be automatically set based on being in wireless communi-
cation with the mobile computer 102 or not. Alternatively,
the user may override the autonomous setting of the module
104.

With regard to FIG. 2, an illustration of a mobile com-
puter system 200 including handheld mobile computer 202
(parent unit) with a releasable scan engine module 204
(child unit) 1s shown. A mobile computer unit 200 may
include the mobile computer 202, 1n this case a handheld
mobile computer, and releasable scan engine module 206. In
this case, the scan engine module 206 may be directly or
indirectly configured to be removably engagable with the
mobile computer 202. In an embodiment, the module 206
may be configured to be mserted into a cavity or recess 206
defined by a housing of the mobile computer 202, as further
described herein. In an alternative embodiment, the mobile
computer 202 and releasable scan engine module 204 may
be 1n communication with one another via a wireless com-
munications channel 208 (e.g., Bluetooth®, WiF1®, or any
other local wireless communications channel) that enables
the module 206 to communicate decoded scan data to the
mobile computer 202 when operating separate from and
local to the mobile computer 202. That 1s, the module 206
may operate autonomously from the mobile computer 202
and wirelessly communicate decoded data back to the
mobile computer 202 in real-time if operating in the live
mode. In an embodiment, an NFC tag on the module 206
may be used for pairing identification purposes.

With regard to FIG. 3, an illustration of a mobile com-
puter system 300 including a mobile computer 302, such as
a tablet, and a handgrip portion 304 with a releasable scan
engine module 306 1s shown. In operation, an operator may
use the mobile computer system 300 to scan machine-
readable indicia using the releasable scan engine module
306 positioned within the handgrip portion 304 1n a retained
state or 1n a released state, such as shown 1n FIG. 2. In the
retained state, the operator aims the releasable scan engine
module 306 at a machine-readable indicia by moving the
entire mobile computer system 300. The scan engine module
306 may be triggered to perform the scan by an operator
pressing a physical button (see FIGS. 7A, 7C, 7D) on the
module 306. Alternatively, a hard-button (not shown) may
be additionally and/or alternatively available on the
handgrip portion 304. Still yet, a soft-button available on a
user interface of a touch sensitive screen of the mobile
computer 302 may be used 1n addition to or alternative to a
hard-button on the module 306 and/or hand grip 304.

With regard to FIG. 4, a block diagram of a mobile
computing system 400 including a mobile computer 402
with a releasable scan engine module 404 that may operate
autonomously from the mobile computer 402 i1s shown. The
mobile computer 402 1s shown to include a processor 406
that executes software 408. The processor 406 may be in
communication with an electronic display 410 that 1s used to
display information, such as decoded data of a machine-
readable indicia. The processor 406 may be in communica-
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tion with a non-transitory memory 412 that may be used to
store data and software, as understood in the art. Input/
output (I/0) electronics 414 may be in communication with
the processor 406, and be configured to format and com-
municate data to an antenna 416 for wireless communication
of the data via a wireless communications channel using any
wireless communications protocol as understood 1n the art.
A battery 418 may be a rechargeable battery, and be used to
power each of the electronic devices operating on the mobile
computer 402, as understood 1n the art. The mobile computer
402 may also have a wired power supply sub-system.

The releasable scan engine 404 may be physically and
clectrically connected to the mobile computer via electrical
connectors 420a and 4206 (collectively 420) adapted to
connect with one another. The electrical connections 420
may utilize any connector configuration, either standard or
proprietary. The releasable scan engine module 404 may be
releasably connected to the mobile computer 402 through
use of quick disconnect hardware (see for example, FIG. 7E)
that enables the user to easily connect and release the
releasable scan engine module to and from the mobile
computer 402, as further described herein.

The releasable scan engine module 404 1s shown to
communicate data 422a to the processor 406 1n the engaged
state (1.e., when releasably physically and electrically con-
nected) with the mobile computer 402, and to communicate
data 422b via a bi-directional wireless communications
channel 424 when the releasable scan engine module 404 1s
in a released state (1.e., when not releasably physically and
clectrically connected to the mobile computer 402).

The releasable scan engine module 404 may include a
processor 426 that executes soltware 428 so as to perform
the functionality of the scan engine module 404 as further
provided herein. The processor 426 may be in communica-
tion with a non-transitory memory 430 and configured to
store data and software. An illumination device 432 may
include a bright light to illuminate a machine-readable
indicia. The processor 426 may further be 1n communication
with I/O electronics 434 configured to communicate data
over the wireless communications channel 424 and with the
mobile computer 402 via electrical connectors 42056 and
420a. An 1mage sensor 436 may be configured to receive
illumination signals when an operator 1s using the releasable
scan engine module 404 1n either the retained or released
state to capture 1mages of machine-readable indicia. The
image sensor 436 may be configured to capture images
and/or light pulses, 1f using a laser scanner. The 1lluminator
432 may further or alternatively be configured with a laser
to perform laser scanning, as understood in the art.

The scan engine module 404 may further be configured
with optics that are used to illuminate light an 1mage scene
onto the 1mage sensor 436. In an embodiment, optics and
lights, such as an aiming light or light guides to help a user
to better aim the releasable scan engine module 404 in
scanning a machine-readable indicia, may be provided. In an
embodiment, the optics 438 may include an 1lluminator that
produces a light indicator that may be turned on to indicate
whether the module 404 correctly or incorrectly decodes a
machine-readable indicia. The optics may include optics for
light beams that exit the module 404 and that enter the
module to be incident on the image sensor 436.

An electronic display 440 may be configured to display
data for an operator to view and/or establish settings for the
releasable scan engine module 404. The module 404 may
turther include a battery 442, such as a rechargeable battery,
that 1s used to power electric devices on the module 404. To
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charge the rechargeable battery 442, power from the mobile
computer 402 may be delivered to the module 404.

The module 404 may further be configured with an
accelerometer or angle switch, for example, that turns on the
scan engine module 404 when rotated by 90 degrees, for
example, to replicate starting a car. Still yet, a microphone
may be included with the module 404 to enable an operator
to provide voice commands that the processor of the module
may 1dentity and follow. The module 404 may further be
configured to provide haptic feedback (e.g., vibrator) and/or
visual feedback (e.g. LED(s)) to assist the user to perform
scanning operations. Still yet, the module 404 may include
a speaker to provide audible output and/or small electronic
display, possible textual.

The decoded data may be communicated via the wireless
communications channel 424 by the processor 426 via the
I/0 electronics 434 and antenna 444. A hard-button 446 may
be provided for the operator to press to cause the image
sensor 436 to capture an image ol the machine-readable
indicia. In an embodiment, in response to the user pressing
the button 446, a signal may be communicated to the
processor 426, which may trigger the image sensor 436 to
capture an image, and further causing the processor to
decode 1mage data and to generate decoded data represen-
tative of information encoded 1n the machine-readable 1ndi-
cia. The 1lluminator 432 and/or optics/lights 438 may addi-
tionally be activated in response to the hard-button 446
being pressed or otherwise activated. As further described
herein, the processor may be configured by the software 428
to either communicate the decoded data back to the mobile
computer 402 or store of the decoded data in the memory
430 1n a batch mode until the releasable scan engine module
404 1s placed back into an engaged state (i.e., reconnected)
with the mobile computer 402. As an alternative to the
hard-button 446, alternative scan triggers may be provided,
such as a touch soft-button, gestures sensed by one or more
accelerometers (not shown), microphone (not shown) used
to recerve vocal commands along with a processor (or the
processor 426) that transcribes the voice commands to text
for processing, and/or other trigger mechanism.

In an embodiment, the module 404 may capture and send
captured images. The mobile computer 402 may be config-
ured to update software and/or firmware of the module 404.
The data communications may range from a few KB to
several MBs of data. In the event that engine module 1s not
able to correctly decode the machine-readable indicia, the
module 404 may save the image, and then send, to the
mobile computer 402, the scanned 1image either wirelessly or
when physically connected or docked to the mobile com-
puter 402. The scanned 1image may be analyzed further by
the processor 406 of the mobile computer 402, thereby
taking advantage of potentially more powerful computing,
resources of the processor 406 of the mobile computer 402
over the processor 426 of the releasable scan engine module
404. In an embodiment, the scanned 1mage may be analyzed
turther by remote cloud services, such as in the case that the
mobile computer 402 may remotely connect to cloud ser-
vices. If, for example, a certainty of decoding parameter 1s
below a certain value (e.g., below 90%), the processor 426
may communicate captured image data of the machine-
readable indicia to receive a confirmation of the decoded
data either real-time or non-real-time.

With regard to FIG. 5, a tlow diagram of an 1llustrative
process lor a releasable scan engine module to operate in
conjunction with a mobile computer 1s shown. The process
500 may start at step 302, where a machine-readable 1ndicia
may be scanned and decoded by the releasable scan engine
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module. At step 504, the decoded machine-readable 1ndicia
may be stored and/or provide user feedback (e.g., display
decoded data on an electronic display device) by the scan
engine module. In an alternative and/or additional embodi-
ment, the scan engine module may be configured to generate
an 1llumination signal (e.g., output a green light onto the
machine-readable indicia), generate an audio signal (e.g.,
high pitch beep), and/or generate a haptic signal (e.g.,
vibration) in the event of successiully decoding a machine-
readable indicia. Alternative signals may be generated in the
event of Tailing to successiully decoding a machine-readable
indicia to notily the user that the scan/decode failed so as to
rescan the machine-readable indicia. Each of these options
may be performed at step 504 or another step while the scan
engine module 1s operating autonomously, as described
herein. At step 506, a determination may be made as to
whether the scan engine module 1s electrically connected to
a parent unit or mobile computer. I so, then the process 500
may continue at step 508, where the decoded data may be
individually or batch uploaded via a wired communications
channel.

If, at step 506, the determination 1s that the scan engine
module 1s not electrically connected to the parent unit, then
a determination at step 510 may be made as to whether the
scan engine module 1s wirelessly connected to the parent
umt. If so, then at step 512, the decoded data may be
individually or batch uploaded via a wireless communica-
tions channel to the parent unit. If, at step 510, 1t 1s
determined that the releasable scan engine module 1s not
wirelessly connected to the parent unit, then the process may
return to step 302 to enable the releasable scan engine
module to continue being used to scan machine-readable
indicia, and upload the decoded data of the machine-read-
able 1ndicia to the parent unit depending on the connection
and commumnication states as provided 1n steps 506 and 510.

In an embodiment, 11 the scan engine module 1s unused for
a certain period of time, the scan engine module can also
sleep automatically. In an embodiment, an number of trigger
actions may wake up the scan engine module, which may
also cause the scan engine module to pair with the mobile
computer, 1f still available. Otherwise, 1 the scan engine
module does not pair up with a local mobile computer, the
scan engine module may operate in batch mode. The scan
engine module may also wake up when attached to mobile
computer, which may trigger the pairing procedure to enable
the scan engine module to perform a batch download, for
example, or otherwise be available for a user to use 1n
scanning machine-readable indicia. In an embodiment, the
mobile computer and/or releasable scan engine module may
be configure with “find my parent”/*“find my child” func-
tions.

With regard to FIG. 6, a flow diagram of an 1illustrative
process 600 for a mobile computer and releasable scan
engine module to communicate decoded data from machine-
readable 1ndicia 1s shown. At step 602, a scan engine module
may be polled for decoded code data. In an alternative
embodiment, the mobile computer may receive a request
from the releasable scan engine module to 1nitiate uploading
decoded machine-readable indicia. At step 604, the mobile
computer may receive and store decoded code data from the
scan engine module individually or in batch mode based on
a single or batch mode setting or state. The single or batch
mode setting may be established on the mobile computer
and/or the releasable scan engine module. In an embodi-
ment, the setting may be set automatically depending on the
connection and communication states, as previously
described. At step 606, a function (e.g., display on a user
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interface) may be performed with the decoded data by the
mobile computer and/or releasable scan engine module.

With regard to FIGS. 7A-7E, illustrations of an 1llustrative
mobile computing system 700 1including a mobile device or
computer 702 having a releasable scan engine module 704
releasably attached thereto via a holder 706 that 1s electri-
cally and mechanically attached to the mobile computer 702
or handgrip 707 with an enclosure 708 to retain the mobile
computer 702 are shown. The scan engine module 704 is
shown to include a window 709 via which a scan (e.g.,
image or laser scan) may be performed, and a hard-button
710 that operates as a trigger to cause the scan engine
module 704 to perform a scan of a machine-readable 1ndicia.
The holder 706 may be attached to the mobile computer 702
via a mount adapter 712 that 1s attached to the enclosure 708.
In an alternative embodiment, the mount adapter 712 may be
connected directly to the mobile computer 702. The holder
706 may include a mount tab 714 that may be aligned with
the mount adapter 712 such that a connector member 716
(e.g., a screw) may connect or secure the mount tab 714 to
the mount adapter 712, thereby retaining the holder 706 to
the enclosure 708. In an alternative embodiment, the mount
adapter 712 may be positioned directly on the mobile
computer 702.

Release buttons 718a and 7185 (collectively 718) may be
configured to provide a quick attach/detach (quick connect/
release) of the scan engine module 704 from the holder 706.
In operation, a user may press or slide one or both of the
release buttons 718, thereby enabling the scan engine mod-
ule 704 to be released from the holder 706. The use of two
release buttons 718 may help to reduce the chance of the
releasable scan engine module 704 from inadvertently
detaching from the holder 706, but one or more than two
release buttons or other mechanisms may alternatively be
utilized.

In an alternative embodiment, magnets may be used to
releasably engage and disengage the scan engine module
704 with the mobile computer 702, holder 706 with the
mobile computer 702, and/or module 704 with the holder
706. In an embodiment, a mechanical slider may be used to

securely fasten the module 706 with the mobile computer
702 and/or holder 706.

As shown 1n FIG. 7B, a cavity 720 within the holder 706
1s configured to enable the scan engine module 704 to be
positioned therein so as to be in an attached or retained state
and released so as to be in a detached or released state.
Because the scan engine module 704 1s not fixably attached
to the mobile computer 702, but rather releasably attached
via the holder 706, the operator may more easily perform his
or her duties 1 performing read operations of machine-
readable 1indicia. In the attached state, the operator may scan
machine-readable indicia while the scan engine module 704
1s positioned within the holder 706, and in the released state,
the operator may scan machine-readable indicia with the
scan engine module 704 1n an autonomous mode (1.e.,
independent of the mobile computer 702), as further
described herein. An electrical connector 722 with electrical
contacts may be positioned on the mobile computer 702
and/or enclosure 708, and the holder 706 may have a
reciprocal electrical connector with reciprocal electrical
contacts (not shown) to enable the module 704 to receive
power and communicate data and/or command signals
between the module 704 and mobile computer 702. Rather
than using electrical contacts, the electrical connector may
include sockets, pins, or other connector configuration.

With regard to FIG. 7C, the releasable scan engine
module 704 1s shown to include electrical contacts 724a-
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724n (collectively 724) to define a connector that may be
attached to a bottom wall 726 of a housing of the module
704. Catches 728a and 7285 (collectively 728) may also be
formed as part of the housing of the scan engine module 704
to enable quick connect and release functionality of the scan
engine module 704 with the holder 706.

As shown 1n FIG. 7D, the scan engine module 704 may
be aligned with the cavity 720 of the holder 706, and mserted
therein such that the hard-button 710 may be aligned with
and extend 1nto a channel 729 defined by the holder 706. The
channel 729 enables a user to have access to the hard-button
710 so as to trigger the scan engine module 704 to perform
a scan ol machine-readable indicia when 1n the attached
state. It should be understood that alternative configurations
of the holder 706 with respect to the scan engine module 704
may be provided 1n accordance with the principles described
herein.

With regard to FI1G. 7E, the holder 706 1s shown to include
the release buttons 718 connected to or engaged with levers
730a and 7306 (collectively 730). The levers 730 may retain
the releasable scan engine module 704 1n the holder 706 and
release the scan engine module 704 in response to a user
pressing the release buttons 718. In operation, the levers 730
engage with the catches 728 when the module 704 is 1n the
connected state, and separate from the catches 728 to enable
the module 704 to slide past the levers 730 and out of the
cavity 720 so as to be 1n the released state. A connector block
732 may be attached to and extend through a bottom surface
734 of the holder 706 so as to enable electrical conductors
736a-736n (collectively 736), such as pogo pins, that enable
clectrical signals to extend through the bottom surface 734.
As shown 1n FIG. 7C, the electrical conductors 736 are the
opposite ends of the electrical conductors 724. It should be
understood that a wide variety of connectors may be utilized
to enable electrical signals to be electrically communicated
between the scan engine module 704 and the mobile com-
puter 702 via the holder 706. To help the user 1n releasing
and connecting the releasable scan engine module 704 from
and to the holder 706, a spring 738 may be directly or
indirectly 1n contact with the bottom surface 734 so that the
module 704 1s pressed against the levers 730 when 1n the
connected state, and pushed toward the opening of the cavity
720 through which the module 704 was inserted when the
levers 730 are transitioned to enable the module 704 to be
released from the holder 706. It should be understood that
the configuration of FIGS. 7A-7E are illustrative and that
other quick connect and disconnect configurations may be
utilized. Because the holder 706 includes hardware to retain
the module 704 1n a connected state and release the module
to be 1n a released state without a tool (e.g., screwdriver), the
scan engine module 704 1s considered to be releasable.

In summary, the module 704 may be lightweight (e.g., a
few ounces), ergonomic (e.g., easily and comiortably fits
within a human hand), and optionally wearable. In terms of
being wearable, a strap or other fastener to support the
module 704 on a human body or clothing may be utilized.
In an embodiment, a holder (not shown) configured to be
worn on a human body or clothing that 1s also configured to
releasably engage the module 704 may be utilized. In an
embodiment, the module 704 may be configured with a
lanyard, ring-like feature to enable wearing, and/or have a
flat or shaped metallic surface to match some magnetic
wearable companion, such as a bracelet. The module 704
may be physically robust to avoid damage 1n the event of
being dropped.

With regard to FIGS. 8A and 8B, 1illustrations of illustra-
tive mobile computing systems 800a and 8005 having a
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carry case or enclosure 802 that provides support to enable
a holder 804 of a releasable scan engine module 806 to be
mechanically and electrically releasably engaged therewith
are shown. The carry case 802 may be configured with one
or more adapter mounts 808a and 8085 such that a user may
connect the holder 804 on either a left holder mount 808a or
right holder mount 80856. The holder 804 may have a right
tab mount 810a or lett tab mount 81056 to enable a user to be
able to mount the holder 804 to the left or right side of the
carry case 802. A connection member 812, such as a screw,
may be used to connect the mounts 808a and 810a or 8085
and 8105 together. It should be understood that the holder
804 and carry case 802 may have any number of alternative
configurations.

The releasable scan engine module may be configured to
be shared among different and possibly heterogeneous
mobile computers that are configured to physically and
communicatively support the releasable scan engine mod-
ule. For example, if a user uses the releasable scan engine
module with a first mobile computer and then transitions to
a second mobile computer (e.g., vehicle-mounted mobile
computer), then the same releasable scan engine module
may be used with both mobile computers.

With regard to FIG. 9, an 1illustration of an illustrative
mobile computing system 900 having a mobile computer
902 supported by a case 904 that defines a cavity 906 within
which a releasable scan engine module 908 may be releas-
ably engaged 1s shown. In this configuration, the module 908
1s directly retained to the case 904 rather than being indi-
rectly retamned via a holder, as previously described. It
should be understood that a housing of a mobile computer
may have a cavity 1n a housing such that a releasable scan
engine module may be retained directly thereto rather than
being retained to a case.

With regard to FIG. 10, a flow diagram of an illustrative
process 1000 of a mobile computer and releasable scan
engine module to communicate with one another 1n accor-
dance with the principles provided herein i1s shown. The
process 1000 may start at step 1002, where a mobile
clectronic device may be configured to automatically 1den-
tify a releasable scan engine module (i.e., a mobile modular
decoding system). In configuring the mobile electronic
device to automatically identify a releasable scan engine
module or mobile modular decoding system, a software
program may be configured with settings that enables the
mobile computer to automatically identify and link with the
mobile modular decoding system such that a user does not
need to perform a manual link function. Because each
releasable scan engine module may be capable of interacting,
with multiple different mobile computers or parent units, a
common or standard configuration protocol may be estab-
lished for the parent units and releasable scan engine mod-
ules or child units.

At step 1004, a determination may be made as to whether
a new electrical connection of the scan engine module 1s
identified. The new electrical connection may be identified
when the releasable scan engine module 1s directly or
indirectly physically and electrically releasably connected to
the mobile computer. In the releasable scan engine module
being physically and electrically releasably connected to the
mobile computer, electrical conductors may be used to
enable electrical signals to be communicated between the
processors of the releasable scan engine module and mobile
computer. In an embodiment, the electrical conductors may
extend from the processor of the mobile computer to a
connector on the housing of the mobile computer, while
clectrical conductors may also extend from the processor of
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the releasable scan engine module to a connector on the
housing thereof. When the respective electrical conductors
are either directly or indirectly 1n electrical contact with one
another, the determination at step 1004 1s YES.

At step 1006, decoded machine-readable indicia data may
be polled and/or received in eirther single or batch commu-
nications. In an embodiment, the mobile computer may poll
the releasable scan engine module 1n response to detecting
that the releasable scan engine module 1s either directly or
indirectly electrically connected to the mobile computer at
step 1004. The detection may include determining a model

of the module (e.g., 1D, 2D, etc.). The decoded data may be

uploaded from the releasable scan engine module 1n a single
mode (i.e., one at a time) or batch mode (1.e., multiple at a
time) depending on a setting of either or both the mobile
computer and the releasable scan engine module.

At step 1008, a determination may be made as to whether
the releasable scan engine module 1s 1n a scan data mode. IT
s0, then the releasable scan engine module may be triggered
by the user to capture and decode 1mages ol machine-
readable indicia repeatedly while connected to the mobile
computer at steps 1006 and 1008. Otherwise, 11 the releas-
able scan engine module 1s not determined to be 1n the scan
data mode at step 1008, then the process 1000 may return to
step 1004 to wait until the releasable scan engine module
releasably reconnects with the mobile computer after being
released therefrom. It should be understood that the process
provided i FIG. 10 1s illustrative, and that many other
processes may be utilized to perform the same or similar
functions.

One embodiment of a method of scanning a machine-
readable indicia may include, in response to determinming
that the scan engine module 1s 1 an engaged state and
clectrically connected to a computer, communicating the
decoded data to the computer via a wired communications
channel. Otherwise, 1n response to determining that the scan
engine module 1s 1 a released state and wirelessly con-
nected to the computer, communicate the decoded data to the
computer via a wireless communications channel.

In response to determining that the scan engine module 1s
in a released state and not wirelessly connected to the
computer, the decoded data may be stored 1n a non-transitory
memory. In response to the scan engine module being
clectrically connected to the mobile computer, the decoded
data may be communicated to the mobile computer via the
wired communications channel.

While the scan engine module 1s 1n a released state, the
scan engine module may be enabled to scan at least one
second machine-readable i1ndicia, decode the second
machine-readable indicia(s) to generate at least one second
decoded data, and store the second decoded data in a
non-transitory memory of the scan engine module. In
response to the scan engine module being electrically con-
nected to the mobile computer, the stored decoded data may
be communicated or uploaded via the electrical communi-
cations channel. In an embodiment, the scan engine module
automatically wirelessly synchromized with the mobile com-
puter.

In an embodiment, the process may further include cap-
turing an 1mage of the machine-readable indicia 1n response
to determining that the scan engine module failed to decode
a machine-readable indicia. Alternatively, an image of the
machine-readable 1indicia may be captured with every scan.
The image of the machine-readable indicia may be commu-
nicated to the mobile computer for decoding thereby. Such




US 11,010,577 Bl

13

a process may be used to take advantage of potentially
higher computing power than available on the scan engine
module.

One embodiment of a mobile computer system may
include a mobile computer, and a releasable scan engine
module configured to operate autonomously from the mobile
computer in scanning and decoding machine-readable indi-
cia. The mobile computer may be configured to automati-
cally 1dentity the releasable scan engine module via a wired
communications channel and a wireless communications
channel.

The releasable scan engine module may be configured to
automatically communicate with the mobile computer 1n
either a connected state or released state to enable the scan
engine module to (1) scan a machine-readable indicia, (11)
decode the machine-readable indicia to generate decoded
data represented by the machine-readable indicia, (111) (a)
determine 1f the releasable scan engine module 1s 1 com-
munication with the mobile computer, and 1 so, communi-
cate the decoded data to the mobile computer via the wired
communications channel, (b) otherwise, determine 1t the
releasable scan engine module 1s in communication with the
mobile computer via the wireless communications channel,
and 1f so, communicate the decoded data via the wireless
communications channel to the mobile computer, (¢) other-
wise, determine if the releasable scan engine module 1s not
in communication with the mobile computer via the wireless
communications channel, and if so, store the decoded data
into a non-transitory memory.

The mobile computer may further be configured with an
clectrical connector to which a reciprocal electrical connec-
tor on the releasable scan engine module 1s configured to
physically and electrically connect, and in response to being,
physically and electrically connected, the releasable scan
engine module being configured to upload a batch of
decoded data representative of a plurality of machine-
readable indicia decoded by the releasable scan engine
module when 1n a released state.

The mobile computer may further be configured with an
clectrical connector disposed on a housing thereof, and a
holder may be configured with an electrical connector that
physically and electrically connects to the electrical connec-
tor of the mobile computer. The holder may be configured to
ecnable the releasable scan engine module to indirectly
clectrically connect to the electrical connector of the mobile
computer when the releasable scan engine 1s 1n an engaged
state with the holder.

The mobile computer may further be configured to auto-
matically identify a releasable scan engine with a setting
having at least one parameter 1n a configuration file of the
mobile computer such that the releasable scan engine mod-
ule 1s automatically i1dentified, thereby allowing the user to
wirelessly use the releasable scan engine module without
having to perform a manual registration of the releasable
scan engine module and mobile computer.

The foregoing method descriptions and the process flow
diagrams are provided merely as illustrative examples and
are not imtended to require or imply that the steps of the
various embodiments must be performed in the order pre-
sented. As will be appreciated by one of skill in the art, the
steps 1n the foregoing embodiments may be performed 1n
any order. Words such as “then,” “next,” etc. are not
intended to limit the order of the steps; these words are
simply used to guide the reader through the description of
the methods. Although process flow diagrams may describe
the operations as a sequential process, many of the opera-
tions may be performed in parallel or concurrently. In
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addition, the order of the operations may be re-arranged. A
process may correspond to a method, a function, a proce-
dure, a subroutine, a subprogram, etc. When a process
corresponds to a function, 1ts termination may correspond to
a return of the function to the calling function or the main
function.

The various 1llustrative logical blocks, modules, circuits,
and algorithm steps described 1n connection with the
embodiments disclosed here may be implemented as elec-
tronic hardware, computer software, or combinations of
both. To clearly 1llustrate this interchangeability of hardware
and software, various illustrative components, blocks, mod-
ules, circuits, and steps have been described above generally
in terms of their functionality. Whether such functionality 1s
implemented as hardware or software depends upon the
particular application and design constraints imposed on the
overall system. Skilled artisans may implement the
described functionality in varying ways for each particular
application, but such implementation decisions should not
be mterpreted as causing a departure from the scope of the
present 1nvention.

Embodiments implemented in computer software may be
implemented 1n software, firmware, middleware, microcode,
hardware description languages, or any combination thereof.
A code segment or machine-executable instructions may
represent a procedure, a function, a subprogram, a program,
a routine, a subroutine, a module, a software package, a
class, or any combination of instructions, data structures, or
program statements. A code segment may be coupled to
and/or 1n communication with another code segment or a
hardware circuit by passing and/or receiving information,
data, arguments, parameters, or memory contents. Informa-
tion, arguments, parameters, data, etc. may be passed, for-
warded, or transmitted via any suitable means including
memory sharing, message passing, token passing, network
transmission, etc.

The actual software code or specialized control hardware
used to implement these systems and methods 1s not limiting
of the mvention. Thus, the operation and behavior of the
systems and methods were described without reference to
the specific software code being understood that software
and control hardware can be designed to implement the
systems and methods based on the description here.

When implemented 1n software, the functions may be
stored as one or more instructions or code on a non-
transitory computer-readable or processor-readable storage
medium. The steps of a method or algorithm disclosed here
may be embodied 1n a processor-executable soitware mod-
ule which may reside on a computer-readable or processor-
readable storage medium. A non-transitory computer-read-
able or processor-readable media includes both computer
storage media and tangible storage media that facilitate
transier ol a computer program from one place to another. A
non-transitory processor-readable storage media may be any
available media that may be accessed by a computer. By way
of example, and not limitation, such non-transitory proces-
sor-readable media may comprise RAM, ROM, EEPROM,
CD-ROM or other optical disk storage, magnetic disk stor-
age or other magnetic storage devices, or any other tangible
storage medium that may be used to store desired program
code 1n the form of mstructions or data structures and that
may be accessed by a computer or processor. Disk and disc,
as used here, include compact disc (CD), laser disc, optical
disc, digital versatile disc (DVD), floppy disk, and Blu-ray
disc where disks usually reproduce data magnetically, while
discs reproduce data optically with lasers. Combinations of
the above should also be included within the scope of
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computer-readable media. Additionally, the operations of a
method or algorithm may reside as one or any combination
or set of codes and/or instructions on a non-transitory
processor-readable medium and/or computer-readable
medium, which may be incorporated into a computer pro-
gram product.

The previous description 1s of a preferred embodiment for
implementing the invention, and the scope of the mvention
should not necessarily be limited by this description. The
scope of the present mvention i1s instead defined by the
tollowing claims.

What 1s claimed 1s:

1. A mobile computer system, comprising;:

a mobile computer including:

a first housing;

a first electrical connector disposed on the first housing;

a 1irst processor in electrical communication with the
first electrical connector;

a first non-transitory memory in electrical communica-
tion with the first processor and configured to store
data:

a first antenna:

first input/output (I/0) electronics 1n electrical commu-
nication with the first processor and the first antenna,
and configured to communicate over respective com-
munications channels via the first electrical connec-
tor and the first antenna; and

a releasable scan engine module 1including;:

a second housing;

a second electrical connector adapted to form an elec-
trical connection with the first electrical connector
when the removable scan engine module 1s 1n an
engaged state with the mobile computer;

a second processor 1n electrical communication with
the second electrical connector;

a second non-transitory memory in electrical commu-
nication with the second processor and configured to
store data;

a second antenna;

second I/O electronics in communication with the
second processor, and configured to communicate
data over respective communications channels via
the second electrical connector and the second
antenna; and

an optical sensor configured to capture 1mage signals
representative of the machine-readable indicia, the
second processor being configured to decode the
captured 1mage signals and to produce decoded data
represented by the machine-readable indicia.

2. The mobile computer system according to claim 1,
wherein the first and second processors are configured to
communicate via the first and second electrical connectors
when 1n physical and electrical contact with one another
when the releasable scan engine module 1s 1n an attached
state.

3. The mobile computer system according to claim 1,
wherein the first and second processors are configured to
automatically communicate via the first and second antennas
when the releasable scan engine module 1s 1n a released state
such that the first and second electrical connectors are
physically and electrically separated from one another.

4. The mobile computer system according to claim 1,
turther comprising an illuminator configured to illuminate
the machine-readable 1indicia to be read by the removable
scan engine module.

5. The mobile computer system according to claim 1,
wherein the removable scan engine module further includes
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a rechargeable battery that, when the first and second
electrical connectors are connected to one another, i1s
recharged by the mobile computer.

6. The mobile computer system according to claim 1,
wherein the releasable scan engine module 1s configurable to
operate 1n either a live mode or a batch scan mode when
detached from the mobile computer.

7. The mobile computer system according to claim 1,
wherein the releasable scan engine module, 1n being con-
figured 1n a single scan mode, 1s configured to;

scan the machine-readable indicia;

decode the machine-readable 1ndicia to generate decoded

data represented by the machine-readable indicia; and
automatically communicate the decoded data wvia the
second antenna over a wireless communications chan-
nel to the first antenna for the first processor to store the
decoded data 1n the first non-transitory memory.

8. The mobile computer system according to claim 1,
wherein the first housing defines a cavity within which the
releasable scan engine module 1s removably attachable, and
to enable the first and second connectors to be 1n electrical
contact with one another.

9. The mobile computer system according to claim 1,
wherein 1n response to the first and second connectors being
connected to one another, the first processor 1s configured to
download multiple decoded data of machine-readable 1ndi-
cia that that was batch scanned by the releasable scan
engine.

10. The mobile computer system according to claim 9,
wherein the first processor 1s configured to poll the second
processor to cause the first processor to download the
multiple decoded data of machine-readable indicia.

11. The mobile computer system of claim 1, wherein the
mobile computer 1s a vehicle mounted mobile computer.

12. The mobile computer system of claim 1, wherein the
releasable scan engine 1s configured to transmit an 1mage of
the machine-readable indicia to the mobile computer.

13. The mobile computer system of claim 12, wherein the
mobile computer 1s further configured to transmit the 1image
to remote cloud services configured to perform further
analysis on the image.

14. The mobile computer system of claim 12, wherein the
image 15 transmitted from the releasable scan engine to the
mobile computer responsive to an unsuccessiul decoding by
the releasable scan engine.

15. The mobile computer system of claim 12, wherein the
mobile computer 1s configured to perform decoding of the
machine-readable indicate from the image and transmit
releasable scan engine 1s configured to transmit a confirma-
tion of the decoding to the releasable scan engine.

16. The mobile computer system of claim 1, wherein the
second housing of the releasable scan engine module 1s
configured as a wearable device.

17. A mobile computer system comprising:

a mobile computer; and

a releasable scan engine module configured to operate

autonomously from the mobile computer 1n scanning
and decoding machine-readable indicia, the mobile
computer being configured to automatically identily
the releasable scan engine module via a wired commu-
nications channel and a wireless communications chan-
nel, wherein the releasable scan engine module 1s
configured to automatically communicate with the
mobile computer in either a connected state or released
state to enable the scan engine module to:
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scan a machine-readable indicia;

decode the machine-readable 1indicia to generate
decoded data represented by the machine-readable
indicia;

determine 1f the releasable scan engine module 1s 1n
communication with the mobile computer, and 1t so,
commumnicate the decoded data to the mobile com-
puter via the wired communications channel,

otherwise, determine 11 the releasable scan engine mod-
ule 1s in communication with the mobile computer
via the wireless communications channel, and it so,
communicate the decoded data via the wireless com-
munications channel to the mobile computer,

otherwise, determine 11 the releasable scan engine mod-
ule 1s not 1 communication with the mobile com-
puter via the wireless communications channel, and
iI so, store the decoded data into a non-transitory
memory.

18. A mobile computer system comprising;:
a mobile computer; and
a releasable scan engine module configured to operate

autonomously from the mobile computer 1n scanning
and decoding machine-readable indicia, the mobile
computer being configured to automatically i1dentily
the releasable scan engine module via a wired commu-
nications channel and a wireless communications chan-
nel, wherein the mobile computer 1s turther configured
with an electrical connector to which a reciprocal
clectrical connector on the releasable scan engine mod-
ule 1s configured to physically and electrically connect,
and 1n response to being physically and electrically
connected, the releasable scan engine module being
configured to upload a batch of decoded data represen-
tative of a plurality of machine-readable indicia
decoded by the releasable scan engine module when 1n
a released state.
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19. A mobile computer system comprising:

a mobile computer including an electrical connector dis-
posed on a housing thereof;

a releasable scan engine module configured to operate
autonomously from the mobile computer 1n scanning
and decoding machine-readable indicia, the mobile
computer being configured to automatically identify
the releasable scan engine module via a wired commu-
nications channel and a wireless communications chan-
nel; and

a holder configured with an electrical connector that
physically and electrically connects to the electrical
connector of the mobile computer, the holder being
configured to enable the releasable scan engine module
to mdirectly electrically connect to the electrical con-
nector of the mobile computer when the releasable scan
engine 15 1 an engaged state with the holder.

20. A mobile computer system comprising:

a mobile computer; and

a releasable scan engine module configured to operate
autonomously from the mobile computer in scanning,
and decoding machine-readable indicia, the mobile
computer being configured to automatically identify
the releasable scan engine module via a wired commu-
nications channel and a wireless communications chan-
nel,

wherein the mobile computer i1s further configured to
automatically identily the releasable scan engine with a
setting having at least one parameter in a configuration
file of the mobile computer such that the releasable
scan engine module 1s automatically 1dentified, thereby
allowing the user to wirelessly use the releasable scan
engine module without having to perform a manual
registration of the releasable scan engine module and
mobile computer.
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